Synopsis
Total and active phosphorylase activities were determined in the rat adenohypophysis before and after stress. It was found that the phosphorylase in this gland existed in two distinct forms and stressful stimuli effectively activated an inactive form of enzyme into an active one, while total activity remained unchanged. The finding may be consistent with the observation that active glycogenolysis ensues on stress in the anterior pituitary tissue.
In a previous paper , we have shown that the pituitary glycogen content decreases significantly following direct injection of crude acetic saline extract of the median eminence or a purified hypothalamic corticotropin-releasing factor (CRF) into the adenohypophysis.
Earlier, Jacobowitz and Marks (1964) reported that an acute stress caused depletion of glycogen content in the anterior pituitary of the rat, the observation being confirmed later (Hiroshige, 1968) . It was then suggested that glycogenolysis in the anterior pituitary was involved in the enhanced ACTH secretion. Since glycogenolysis would ensue on activation of phosphorylase in this gland, we attempted in the present experiment to examine the effect of stress on the activity of the enzyme in the adenohypophysial tissue. 
Results
Time course of the phosphorylase activity during incubation was first examined. As shown in Figure 1 , it is clear that active phosphorylase (phosphorylase a) exhibits a definitely lower activity than the total activity. Since in this experiment relatively small fluctuation was observed at 20min. of incubation, this point was chosen arbitrarily as the standard incubation time in the following experiment. 
Discussion
The existence of phosphorylase activity in the anterior pituitary lobe was first shown by Jacobowitz and Marks (1964 however that most of the phosphorylase in the gland existed in an active form in both normal and stressed rats, A/T ratio being from 70 to 80%. This ratio appears to be high as compared with that of the present experiment, although we cannot compare both values on the basis of their absolute activity because of the lack of data. They discussed that their high value might be artifactual, since it was suggested that "immediately at the time of sacrifice, release of catecholamine or another neurohumor from the hypothalamus might occur." They also suggested that "sufficient blood flow may occur after decapitation that a potential phosphorylase activator would reach the adenohypophysis." In spite of these possibilities suggested by them, we have demonstrated in the present experiment a lower A/T ratio of the adenohypophysial phosphorylase. Jacobowitz and Marks employed the method of Cori and Illingworth (1956) which adopted the Fiske and Subbarow method for determining inorganic phosphate. In a preliminary experiment, however, we have noticed that by this method glucose-1-phosphate in the mixture appears to decompose spontaneously, thus making the estimation of liberated P quite labile. By the adoption of the Lowry and Lopez method which was specifically designed to determine inorganic phosphate in the presence of labile phosphate esters, we could obtain stable values for total and active phosphorylase activities.
The present experiment have shown clearly that the phosphorylase in the anterior pituitary exists in two distinct forms and that stressful stimulus effectively activates the inactive form of enzyme into the active one, with total activity remaining unchanged. This finding would, therefore, be consistent with the earlier observations (Hiroshige, 1968; Jacobowitz and Marks, 1964 ) that active glycogenolysis ensues in the anterior pituitary gland following stress., It was shown, as mentioned already, that a direct intrapituitary injection of median eminence extract or hypothalamic CRF caused a significant depletion of glycogen content in the adenohypophysis. Furthermore, we showed ) that a direct injection of cyclic AMP as well as 5'-AMP induced a significant release of ACTH. These results, taken together, appear to be consistent with the concept proposed previously concerning the action mode of CRF , i.e., under stressful conditions hypothalamic CRF, released in an increasing amount, may activate adenyl cyclase in pituitary cells, resulting in an enhanced production of cyclic AMP. This nucleotide, in turn, may activate the phosphorylase system, by which adenohypophysial glycogen is effectively decomposed. Further validation of the details of this hypothesis, however, remains to be established.
